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 ROUTES IN KAN-SU. 473

 that account. The weather also favoured us ; and I do not think that any
 season of the year is likely to be better suited for this expedition than
 the months of December and January. Unfortunately the journey is an
 expensive one; but that is a fault which will be cured as soon as this
 colony takes a practical interest in the development of the high-level
 savannahs of the interior. The heavy expenses are all incidental to the
 river journey up the Potaro. In the savannah country, the cost of trans?
 port is at the rate of one shilling a day for each drogher. A party such as
 ours, in order to travel rapidly, needs about twenty droghers, whose wages
 would therefore total ?i for each day's march. According to the custom
 of the country, days spent at rest in camp are not paid for.

 ROUTES IN KAN-SU.

 Eric Teichman, B.A.

 Map,p. 520.

 THE following notes accompany a route map of Kan-su Province which I have recently compiled during my spare time from full
 notes made during an extended tour in that province in connection with
 the investigation of opium cultivation and other matters. As the journey
 was made with the assistance of the Chinese officials I had quite excep?
 tional opportunities of going wherever I pleased, and covered practically
 the whole province except the extreme west.

 The map does not pretend to be geographically accurate, but was
 drawn up to accompany an official report on the journey. I found the
 existing foreign maps of Kan-su singularly unreliable away from the main
 Peking-Turkestan road. I have therefore compiled the accompanying
 map from my own notes and from Chinese maps, which I found more
 reliable than the foreign ones. The Kan-su sheet of the China Inland
 Mission atlas of 1906 was about the best of the latter, but even it is full
 of remarkable inaccufacies, such as the position of the two Tao Chous in
 the south-west, the Koko Nor border north of the Si-ning, and the rivers
 between Ping-liang and Ning-Hsia Fu.

 The names given are all Chinese. Many places have Tibetan and
 Mongolian names also. The map was made as follows :?

 I kept up a route survey with a prismatic compass all the way with the
 exception of a very few days when special circumstances did not permit
 of my doing so. I then fitted my routes into a map of the Province
 which I had compiled from Chinese maps. The Chinese information
 is more reliable than that on foreign maps, especially that obtained from
 the district magistrates. The existing foreign maps of Kan-su seem to be
 made up of a collection of the routes of the old Russian travellers with
 weird place-names which the local Chinese have never heard of.
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 474 ROUTES IN KAN-SU.

 The road from Sian in Shen-hsi to Lan-chou Fu, 470 miles?a portion
 of the great highway from China to Turkestan?is too well known to need
 description. After leaving the Shen-hsi frontier and crossing the Liu-pan-
 shan pass (about 9000 feet), it traverses the loess plateau of north-eastern
 Kan-su for the rest of the way to Lan-chou Fu, winding through a maze of
 loess hills, valleys, and ravines. It is not a very pleasant journey, as all
 this region suffers from deficient rainfall, and the inhabitants are miserably
 poor, supplies very scarce, and the drinking-water often brackish. The
 loess plateau of central and north-eastern Kan-su, here 5000 to 7000
 feet above the sea, slopes northwards from the mountains buttressing the
 Koko Nor down to the deserts of Mongolia, becoming more and more arid
 as one proceeds north till it merges into the sands of the Ordos and the
 Alashan. It is composed of a covering of loess, in places hundreds of
 feet thick, lying on sandstone, shale, and limestone, of which there are
 various outcroppings in the form of mountain ranges trending in a south-
 easterly direction from the Huang Ho (Yellow River). Where water is
 available the loess is highly fertile, as in the green irrigated valleys near
 Lan-chou Fu and the Huang Ho. It is a treeless region, and it is doubtful
 whether it was ever forested to any great extent; in its present condition
 the loess seems incapable of producing trees. On the map this distance is
 less than 200 miles, but allowing for mountains and windings it may be
 much more.

 From Lan-chou Fu we proceeded south-east to Ch'in Chou, 240 miles,
 which is also a well-known trade route. The road, a good cart track for
 Kan-su, crosses a small pass to gain the Tao River valley and Ti-tao Chou,
 traverses the watershed between the Tao and Wei River valleys, and
 descends the latter to Ch'in Chou. Here, where the loess meets and
 mingles with the red sandstone of the Tsin-ling Shan range, is a much
 more fertile and better-watered region; good crops are raised even on the
 hills, and the people are better off.

 From Ch'in Chou we travelled west through Li Hsien and Min Chou to
 T'ao Chou and Labrang monastery on the Kan-su Koko Nor border, a dis?
 tance of about 300 miles. Between Ch'in Chou and LfHsien the path crosses
 the Tsin-ling Shan, and passes from the basin of the Huang Ho into
 that of the Yang-tse by an easy pass. The south-eastern corner of Kan-su,
 south of the Tsin-ling Shan range, differs greatly from the rest of the
 province. The bare loess hills of Central Kan-su with their waterless
 valleys give way to jungle-covered mountains with abundance of water,
 and coolie transport takes the place of camels, carts, and mules. The
 people are in close touch with Se-chuan, and there is a considerable
 element of the latter province in the population and a noticeable absence
 of Mahomedans, who are so strong and numerous in other parts of
 Kan-su.

 From Li Hsien to Min Chou the path is a bad mule track along the Tsin-

 ling Shan, first on one and then on the other side of the watershed, winding
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 through narrow cultivated valleys hemmed in by wooded mountains where
 the cornfields swarm with pheasants. Gradually rising it emerges before
 reaching Min Chou on to a grassy plateau some 9000 feet high, the extreme
 western end of the Tsin-ling Shan, which here merges into the mountains
 of the Koko Nor border. From this plateau there is a steep descent to
 Min Chou in the valley of the Tao River.

 From Min Chou we ascended the Tao River valley, a deep trough in
 the mountains, to Tao Chou New City, Cho-ni, and Tao Chou Old City.
 New and old Tao Chou lie a little way north of the T'ao River in a region
 of bare hills of red clay and red sandstone which occur all along the
 border; the whole region is comparatively elevated, 8000 to 9000 feet
 above sea-level. New Tao Chou (so called though it is some hundreds
 of years old) is the official city as opposed to Old T'ao Chou, the commer?
 cial city where the Chinese, mostly Mahomedans, are engaged in trade
 with the surrounding Tibetans. Cho-ni, a picturesque little place, lies right
 on the river, which is here crossed by a remarkably good cantilever bridge,
 and is little more than a walled village round the residence of the " tu-
 ssu" (native chief); there is also a lama monastery with some five
 hundred lamas. The T'ao River is in this neighbourhood the dividing
 line between Tibetan and Chinese populations; south of the river are
 forest-clad mountains with a Tibetan population; to the north are the red
 hills with cultivated valleys inhabited by Mahomedan Chinese. Some
 of the best big-game shooting in China (sheep, wapiti, serow, etc.) is to
 be had in the forests south of the Tao River in this neighbourhood. From
 various points in the vicinity of Tao Chou fine views are obtained over the
 rocky snow-patched Min Shan range to the south of the Tao River on
 the Kan-su Se-chuan border, a forbidding-looking barrier with a singular
 square gap known as the " shihmen " (stone gate), through which lies the
 road to Sung-pan in Se-chuan, a difficult route to travel by owing to
 the turbulent nature of the intervening Tibetans.

 Leaving T'ao Chou Old City on the Labrang road there is a gradual
 rise to the grass lands of the Koko Nor plateau 10,000 to 11,000 feet above
 sea-level, inhabited by nomad Tibetans (Drokba) living in black tents,
 The grass lands ("tsao-ti," as the Chinese call them) are dotted with
 herds of yak and ponies and flocks of sheep, and antelope are occa-
 sionally seen. The track passes from one shallow grassy valley to another,
 and then descends slightly to the large monastery of Hei-tso (one thousand
 lamas), where cultivation reappears. At Hei-tso the track leaves the grass
 lands and winds through picturesque forest-clad valleys, crossing and
 recrossing mountain torrents for two more days to Labrang, which like
 Hei-tso lies in a shallow cultivated valley (about 9000 feet) just below
 the level of the grass lands. Labrang (Chinese La-ba-lang-ssu) contains
 over three thousand regular lamas as well as a large floating population of
 visiting Tibetans, and is the most important religious centre of the
 Koko Nor, not excepting Kumbum. It is a regular town in itself, and the
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 solidly built barrack-like buildings and huge gilt-roofed temples present a
 most striking appearance in this land of tent-living nomads. Near by is
 a small Chinese trading village consisting of inns and bazaars kept by
 Mahomedans; for Labrang, like all big lama monasteries on the Chinese
 border, attracts trade. Labrang is nowadays comparatively well known to
 foreigners.

 From Labrang to Ho Chou is three days' journey down the densely
 wooded gorge of the Ta-hsia River. The mule track is bad, and dan-
 gerous in places where it is ledged out of the cliff side or carried on plank
 stagings overhanging the torrent, but there is nevertheless a constant
 stream of mules carrying goods up and down for the Mahomedan merchants.
 Ho Chou is a pleasant little city lying in a fertile valley some 6000 feet
 high surrounded by rocky snow-sprinkled mountains. It is of interest
 as the home of the Sala Mahomedans, and many of the inhabitants show
 their Central Asian origin in their long narrow faces, large eyes, and
 strong and often curly beards. A knowledge of Turki survives in the
 neighbourhood. From Ho Chou it is three days' journey across two moun?
 tain ranges and the T'ao River (crossed by a ferry) to La Chou Fu.

 Leaving the provincial capital for the second time we followed the
 great west road as far as Liang-chou Fu, whence we struck north to the small
 town of Chen-fan Hsien on the edge of the Alashan desert, a distance of
 about 250 miles. For the first few days out of Lan-chou Fu the road passes
 through a barren waterless region with rare and brackish streamlets, whence
 it emerges into the fertile valley of the P'ing-Fan River. This valley is
 followed for two and a half days, past the small city of P'ing-Fan Hsien
 to the Wu-shao Ling (about 10,000 feet). The flat marshy valley of the
 upper P'ing-Fan River, the ruins of the Great Wall and of Chinese forts and
 military posts, and the background of bare snow-capped mountains com-
 bine to make up a scene of peculiar desolation which has witnessed
 many struggles between Chinese, Mongols, and Mahomedans in the past.
 Crossing the Wu-shao Ling, where marmots chase one another over the
 grassy slopes, the road descends gradually to the Liang-chou Fu plain. This
 pass represents the watershed between the Huang Ho and the Central
 Asian basins, and the streams flowing north lose themselves in the sands
 of the desert and fail to reach the sea.

 Liang-chou Fu is a large city in a fertile irrigated plain between the Nan
 Shan Mountains and the Alashan desert. Immediately to the west rises a

 gigantic snow-mass in the main range of the Nan Shan, which provides
 water for the innumerable streamlets and irrigation channels fertilizing the

 oases in the plain till they are used up and disappear in the desert. These
 oases, of which Chen-fan Hsien three days north of Liang-chou Fu is the
 most important, are regions of great fertility, where cloudless summers com?
 bined with a never-failing supply of snow water for irrigation purposes
 ensure full crops with machine-like regularity. A feature of these irrigated
 plains are the fortified farmhouses with which every oasis is thickly dotted;
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 villages, so prominent a feature of the country life of China, are con-
 spicuously absent. These fortress farms, which are in a lesser degree
 characteristic of many parts of Shen-hsi and Kan-su, are the result of the
 feeling of insecurity engendered by the Mahomedan rebellions of the past.
 The population of these plains is entirely Chinese.

 From Chen-fan Hsien to Si-ning Fu and the Koko Nor border there
 are two roads, to the south and north of the snow mountains behind Liang-
 chou Fu respectively. We took the latter, via Yung-ch'ang Hsien, Epo,
 and Ta-tung Hsien. From Chen-fan Hsien to Si-ning Fu by this route is
 about 330 miles.

 The three and a half days' journey from Chen-fan Hsien west to the
 district city of Yung-ch'ang Hsien is a trying march through waterless desert,
 especially for the first 30 miles which lie across heavy sanddunes. The
 Alashan desert is a forbidding waste of sand, lifeless except for antelope,
 which are constantly in view; the wells are rare and very brackish, but sweet
 water can be carried. As Yung-ch'ang Hsien is approached the country im-
 proves, and west of that city we travelled for three days over a grassy plain
 below the main range of the Nan Shan till we struck the Si-ning Fu-Kan-
 chou Fu traii at the mouth of the gorge leading through the mountains up to
 the Koko Nor plateau. Here were fine pasture lands with grass up to the
 ponies' knees and many antelope (altitude 8000 to 9000 feet). This country
 is inhabited by Chinese, but the population is very scanty, and cultivation
 limited to a few stunted crops of huskless barley round the ruined Chinese
 military posts. From the mouth of the gorge (known as the Pien-tu-k'ou?
 " frontier crossing pass," as it leads over the Kan-su border to the Koko Nor)
 to the little trading station of Epo is a long day's journey, made the more
 difficult by the mountain torrent which is barely fordable for loaded mules.
 The track is a very rough one, though this gorge represents an important
 trade route, being one of the few trails from Mongolia to the Koko Nor
 through the Nan Shan passable for camels. As the head of the gorge is
 approached the steep rocky mountain sides give way to grassy downs, and
 the traveller finally emerges after crossing an easy pass into a flat grassy
 valley at a height of about 11,000 feet dotted with the black rectangular
 tents of the Koko Nor Tibetans and innumerable flocks of sheep; an occa-
 sional Mongol yurt is also to be seen, for these steppes are inhabited by
 Mongols as well as Tibetans. The walled village of Epo lies surrounded
 by a sea of grass on or just across the Kan-su-Koko Nor border; the
 garrison of Chinese braves has now been withdrawn, but a small
 Mahomedan community remains engaged in the Tibetan trade and more
 especially in the purchase of wool, for this is a great sheep country.

 From Epo the track runs due south across another easy pass, whence
 there is a fine view over the reverse side of the snow giants behind Liang-
 chou Fu, and descends to Yung-an in the valley of the Ta-tung River; from
 here it continues down the valley over a grassy plain some miles across
 bounded on either side by mountain ranges to Pei-ta-tung, where a little
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 scanty cultivation makes its appearance again. Yung-an and Pei-ta-tung
 are replicas of Epo; each of these old military posts is a long day's journey
 from the next without habitation in between.

 At Pei-ta-tung the Ta-tung' River, a broad and very rapid stream, is
 crossed by the usual " pifatzu " (a raft composed of a light framework rest-
 ing on inflated skins), the animals having to swim, and the road leaving
 the valley climbs abruptly up the formidable range known as the Ta-pan
 Shan. Both ascent and descent are very steep, and the path particularly
 bad and rocky. The summit of the pass (about 13,500 feet) is just below
 the snow-line in August. From the Ta-pan Shan the track descends through
 narrow valleys to the district city of Ta-tung Hsien (Maopeisheng), which
 lies at a much lower altitude in a grain-growing region of cultivated valleys
 inhabited by Mahomedans. From Ta-tung Hsien to Si-ning Fu is a day
 and a half s journey by a good road down the valley of the Pei Ch'uan.

 Si-ning Fu, one of the principal cities of Kan-su, is too well known to need
 description. It lies surrounded by bare mountains in a small plain formed
 by the conjunction of three streams, the Pei Ch'uan (from Ta-tung),
 the Hsi Ch'uan (from Tan-ko Hsien), and the Nan Ch'uan (from Kumbum
 monastery). From Si-ning Fu to Lan-chou Fu by the short road down the
 Si-ning River is six days' march (148 miles). The path is a bad and in
 places rather dangerous mule track down the gorge of the Si-ning River;
 the hills are bare sandstone covered by a layer of loess, and the country
 becomes more and more arid as one proceeds east, until the desolate hills
 and irrigated valley of the Huang Ho are reached one day above
 Lan-chou Fu.

 From Lan-chou Fu we returned to Peking by the Huang Ho route.
 Rafts or boats are obtainable at Lan-chou Fu, but both are scarce. The
 former are safer for the stretch of 200 miles or so as far as Chung-wei Hsien,

 as the Huang Ho here runs through mountain gorges rivalling those of the

 Upper Yang-tze, and is much obstructed by rock and rapids. We were
 fortunate in securing large rafts of piled-up lumber standing a foot out of
 the water, and with a good tent pitched on the top there are few
 pleasanter methods of travelling in China. Navigation is carried out by
 large sweeps at the bow and stern, and consists in keeping the raft in the
 centre of the stream and away from the cliffs and rocks in rounding the
 bends of the river. The worst rapids occur immediately below Lan-chou Fu,
 and this stretch of gorges come to an end at Po-wan, half a day above the
 district city of Ching-yuan. In this neighbourhood the red sandstone
 cliffs bounding the river are pocked with square caves resembling those on
 the Min River below Cheng-tu in Se-chuan. Some are inhabited and
 provided with ropes and ladders as a means of access, though it is
 strange that any one should want to live halfway up a perpendicular cliff
 overhanging the river. Between Ching-yuan Hsien and Chung-wei Hsien
 the river runs through a series of gloomy gorges in desolate mountains of
 sandstone and shale; rapids are numerous, some of them sufficiently
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 PHYSICAL CONDITIONS OF THE WEDDELL SEA. 479

 alarming. Goral (wild goat) are seen in quite extraordinary numbers in
 these gorges, especially in the evenings, clambering about the precipitous
 cliffs. The stretch from Lan-chou Fu to Chung-wei Hsien takes about five
 days, night travel not being possible.

 At Chung-wei Hsien, a considerable city, where the Huang Ho emerges
 from its mountain gorges on to a broad alluvial plain, we abandoned our
 rafts for boats, since the river is here much obstructed by sandbanks, and
 the unwieldy rafts are constantly running aground. Passing through the
 famous Ning-hsia plain, a region of great agricultural wealth due to a com-
 plicated system of irrigation from the Huang Ho, the city of Ning-hsia is
 reached, and two days further on the Kansu border is crossed and the
 dreary wastes of the Ordos are entered, where for days one sees no signs
 of life save for the desert antelope and an occasional Mongol with his
 camels. In the neighbourhood of the San-ta-ho-tzu (where there is a
 Roman Catholic Mission) the country on the north bank improves, and a
 considerable Chinese population is found engaged in agriculture round
 the old branches of the Huang Ho; to the south the country remains
 desert. Millions of geese frequent this portion of the Huang Ho in
 September. The length of time taken over the journey through the
 Ordos depends very much on the wind, as with an adverse wind, or
 indeed any wind at all, the clumsy scows are constantly blown ashore.
 Strong winds are naturally frequent in these regions by day, but night
 travelling is often possible. Twenty-four hours (floating time) above
 Pao-t'ou the Wulashan Mountains are reached, a rocky range stretching
 along the north bank, and a prominent landmark from afar. From this
 point on -the population increases until Pao-tou is reached, where the
 country is one vast cornfield.

 From Pao-t'ou to Kuei-hua-ch'eng is four days by a good cart road
 across undulating grain-growing prairies just south of the Ta-ching Shan,
 a continuation of the Wu-la Shan. From Kuei-hua-ch'eng to Feng-chen,
 the present railhead of the Peking Kalgan Extension Railway, is also four
 long days' march by a good cart road through low mountains.

 THE PHYSICAL CONDITIONS OF THE WEDDELL
 SEA.

 R. G. Mossman, F.R.S.E.

 Read at the Afternoon Meeting, 15 fune 1916.

 This paper was prepared originally for the guidance of the Committee
 appointed by the Admiralty to conduct the search for and relief of the
 Shackleton Expedition. overdne from the Weddell Sea. Before it was
 delivered Sir Ernest Shackleton reached the Falkland Islands, and the
 questiojis of hnmediate interest to the meeting were the hope of survival and
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